Schizophrenia has been associated with reduced volumes of subcortical structures on magnetic resonance imaging (MRI), but the relation of these reductions to familial risk for the disorder is unclear. We investigated the effect of familial risk for schizophrenia on regional subcortical volumes during adolescence, a period marked by steep maturational changes in brain structure and the emergence of psychotic symptoms. A group of 26 non-help-seeking, first-degree relatives of patients with schizophrenia and 43 matched healthy comparisons, between 9 and 18 years of age, underwent MRI scanning and were rated for the presence of prodromal symptoms. Five subcortical regions-of-interest were tested for group differences and group by age interactions, as well as correlations with low-level prodromal symptoms in the familial risk group. Relative to comparisons, familial risk subjects demonstrated greater positive volume-age relationships in hippocampus, putamen, and globus pallidus. These results suggest that relatives of individuals with schizophrenia exhibit structural abnormalities in the subcortex as early as pre-adolescence, which may reflect altered neurodevelopment of these regions.
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Introduction
Although the pathophysiological mechanisms underlying schizophrenia remain unknown, the disorder has long been associated with alterations in brain structure (Shenton et al., 2001 ). Volumetric differences from healthy comparisons have been reported as early as the first episode of psychosis (Ellison-Wright et al., 2008; Vita et al., 2006) , in adolescents with schizophrenia (Rapoport and Gogtay, 2011), in prodromal individuals, and in unaffected relatives (Boos et al., 2007; Fusar-Poli et al., 2011) . Few studies, however, have examined asymptomatic relatives during early adolescence, a stage preceding the period of greatest psychosis risk. Studies of brain maturation in children and adolescents with familial risk for schizophrenia are challenged by the difficulty of controlling for normal developmental effects during a period of rapid cerebral change. It is nevertheless likely that the dynamic functional and structural brain changes that occur during puberty and the early adolescent period represent in and of themselves a factor increasing vulnerability for neuropsychiatric disorders (Paus et al., 2008) . Adolescence therefore constitutes a critical period for targeted investigations into the pathogenesis of schizophrenia.
Among the many brain regions that are particularly promising candidates for investigation in the neurodevelopmental hypothesis of schizophrenia are the subcortical regions of the medial temporal lobe (MTL) and the basal ganglia (BG). The hippocampus is an MTL structure that is among the most studied regions in schizophrenia research, and there is now a general consensus that at least some high-risk (HR) subjects experience hippocampal reduction prior to psychosis onset (Boos et al., 2007; Fusar-Poli et al., 2011) . The trend during this time period is complex, however, with separate studies supporting environmental (Lawrie et al., 2001; Mattai et al., 2011) and hereditary (Goldman et al., 2008) factors as the dominant force behind pre-psychotic hippocampal reduction. Furthermore, the hippocampus and its MTL counterpart, the amygdala may be variably affected depending on the presence of an affective component of psychosis (Velakoulis et al., 2006) , and comparisons across studies of MTL structures are made more difficult by methodological differences, such as the practice in many older studies of examining the amygdala and hippocampus as one complex.
The comparatively fewer studies on the BG in schizophrenia support abnormalities of these regions, with extensive reports of functional differences from controls in caudate, putamen, and globus 
